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"WORST CASE MODEL PARAMETER GENERATING METHOD AND DEVICE" 

5 The following is an extract relevant to the present appHcation. 

Fig. 2 is a flowchart showing one example of a data processing flow 
indicative of a method of generating a worst case model parameter according to 
preferred embodiments of the present invention. Each step wiU now be described 

10 with reference to this Figxire. 

Step 1: When inputting data, values which specify a reference value and a 
distribution of independent elements (variation factors during manufacturing such 
as a process temperature and the Hke), a desired value of a focused device 
characteristic, and the RSM (Response Surface Model) equation are inputted. 

15 Step 2: When calculating a sensitivity, a model parameter is generated 

using a reference value of independent elements and the RSM equation to 
determine a sensitivity of independent elements with respect to a focused device 
characteristic (for instance, a direct-current amplification ratio hFE in a bipolar 
transistor, under the condition of a saturation voltage between collector-emitter Vce 

20 = 5 V, a collector current Ic = 100 A) using a circuit simulator. 

Step 3: When calculating a worst point, the folloNving assumption and 
equations (1) and (2) are used. Now, the assumption (i) and (ii) are made. 

(i) The elements that vary a model parameter have independently the 
Gaussian distribution, and if those are normalized, the shape of a region having an 

25 equal distribution probabihty becomes the n-dimensional ball (a is a radius of a 
ball). 

APi 5 : a value indicative of a distribution of independent elements ( 6 , for 
example) 

Api: the amount of shift of independent elements from a reference value 
30 (ii) Variations in independent elements are sUght with respect to a reference 

value of the independent elements, and the effect on a device characteristic can be 
approximately obtained by the sum of the product of the sensitivity of each 



independent element and the amount of shift. 

AD; the amount of shift in a device characteristic 

Si: a sensitivity of the ith independent element with respect to a device 
characteristic 

When a desired value of a device characteristic is specified, an equation 
calculating a worst point is expressed as an equation (3). 

When tolerable Hmit values of independent elements are specified, an 
equation (4) is derived with the assumption that the tolerable limit value is 
ad (a = 3 in case of 3 5). 

Further, when tolerable limit values of independent elements and a desired 
value of a device characteristic are specified and an independent element k for 
adjusting a distribution is specified, an equation (5) is derived with the assumption 
that the tolerable limit value is a.6 , and a scale with respect to the distribution of 
the independent element k is b. 

In the above-mentioned case, a distribution obtained as a result of an 
independent element for adjusting a distribution is b Apk . 

Step 4: When calculating a model parameter, a worst point (a value in which 
a reference value and the A pi provided at said equation are summed) provided at 
the process of calculating a worst point is substituted into the RSM equation to 
determine a model parameter. 
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